Abstract Nonpoint source pollution from agricultural land uses continues to pose one of the most significant threats to water quality in the US, with measurable impacts across local, regional, and national scales. The impact and the influence of targeted conservation efforts are directly related to the degree to which farmers are familiar with and trust the entities providing the information and/or outreach. Recent research suggests that farmers consistently rank independent and retail-affiliated crop advisers as among the most trusted and influential sources for agronomic information, but little is understood about whether farmers are willing to receive advice from crop advisers on the use of practices that conserve soil and water, and, if so, whether crop advisers will be perceived as influential. We present survey data from farmers (n = 1461) in Michigan's Saginaw Bay (Lake Huron) watershed to explore these questions. Results suggest that farmers view crop advisers as trustworthy sources of information about conservation, and influential on management practices that have large conservation implications. We discuss these results, along with perceived barriers and opportunities to crop advisers partnering with traditional conservation agencies to enhance the impact of voluntary conservation programs.
Introdution
Nonpoint source (NPS) pollution from agricultural land uses continues to pose one of the most significant threat to water quality in the US, with measurable impacts across local, regional, and national scales (Allan et al. 2013; Rissman and Carpenter 2015; Kerr et al. 2016a) . Numerous in-field and edge-of-field soil and water conservation practices-e.g., cover crops, reduced tillage, riparian buffers, and various forms of nutrient management-have existed and been promoted for decades as effective means for individual operators to mitigate their contributions to NPS pollution (Napier and Bridges 2002) . From a governance approach, the traditional conservation paradigm in the US has relied on public agencies to unidirectionally deliver information, education, and financial and technical assistance to motivate individual farmers' voluntary adoption of these and other practices (Wondolleck and Yaffee 2000; Potoski and Prakash 2002 ). Yet, despite investing approximately $5 billion annually to subsidize the cost of implementing conservation via the 2008 and 2014 US Farm Bills (Chite 2014) , the traditional conservation paradigm has had mixed (at best) results, and has been criticized for failing to account for the diverse ways in which farmers seek out and process information and make decisions (Blackstock et al. 2010; Buttel 2001) . For some key midwestern US geographies in particular, this approach has arguably failed to mitigate the extent or intensity of aquatic impairments associated with NPS pollution, such as hypoxia in the Gulf of Mexico, and harmful algal blooms and significantly diminished index for biological integrity (IBI) metrics in the Great Lakes and their tributaries Daloglu et al. 2012; Napier and Bridges 2002; Stow et al. 2014; Nassauer et al. 2007 ). In response, there is a growing recognition that a new agricultural conservation paradigm-i.e., a targeted approach for more efficiently getting the "right" conservation practices in the "right" places in the "right" amount-is required to make sufficient water quality progress commensurate with desired socioecological endpoints Fales et al. 2016) . Although critical components of a new, strategic conservation paradigm have received deserved attention-e.g., the development of numerous decision-support tools and targeted pay-for-performance financial schemes (Fales et al. 2016 )-considerably fewer efforts have investigated the efficacy of including actors and partnerships beyond the traditional conservation agencies. This paper advances the conversation about a more strategic conservation paradigm by focusing on the potential role that nontraditional actors-crop advisers (CAs)-could play in increasing the efficacy of conservation practices and programs in the US.
Meta-analyses investigating the factors that affect farmers' adoption of conservation practices consistently point to the influence of farmers' social and informational networks (Prokopy et al. 2008; Baumgart-Getz et al. 2012) , and highlight the importance of considering both the persuasive message's content and farmers' perceptions of the messenger(s) (Knowler and Bradshaw 2007) . Critically, the degree to which farmers trust the entities providing persuasive messages and/or facilitating knowledge exchange-i.e., socalled source credibility-has been consistently found to have significant impacts on farmers' decision making and behavior change (Blackstock et al. 2007 (Blackstock et al. , 2010 Mase et al. 2015) . Recent research suggests that farmers consistently rank independent and retail-affiliated CAs as among the most trusted and influential sources for agronomic information . But while CAs are seen as influential on decisions related to crop production, there is little empirical evidence investigating their influence on decisions related to implementing soil and water conservation practices on cropland in the US (see Ingram 2008 for a UK perspective). In this article, we examine farmers' perceptions of CAs as a potential delivery mechanism for conservation information and recommendations. We use survey data from farmers in the central Great Lakes region to better understand the barriers and opportunities that may be associated with CAs assuming this role. In particular, we evaluate: (1) the relative level of trust that farmers have in CAs as sources of conservation information; (2) the degree to which CAs influence farmers' conservation practices; and (3) farmers' attitudes with respect to CAs as potential conservation partners. While there are certified CAs associated with a number of organizations and government agencies (e.g., agribusiness, Extension, Natural Resources Conservation Service (NRCS)), we define a CA as anyone who provides agricultural information and services to farmers either through fee-for-service or incentive-based payments. Below we describe in greater detail the current conservation paradigm, and highlight existing research on the relationship between CAs and farmers in order to more thoroughly illuminate the contribution we hope to make with this article.
Literature Review Current Conservation Paradigm and Principal-Agent Theory
Facilitating the diffusion and adoption of soil and water conservation practices on scales sufficient to achieve desired water quality outcomes is challenged by the multifunctionality of agroecosystems and their associated actors (Harden et al. 2013) . Since the provisioning of public goods (e.g., water quality) may conflict with the economic incentives to provide private goods (e.g., agricultural products), governments enter into a principal-agent relationship with farmers to ensure the delivery of public goods (Stoneham et al. 2003) . Principal-agent theory broadly describes the complex intra-organizational and inter-organizational relationships whereby a principal (e.g., government) contracts with an agent (e.g., farmers) to accomplish tasks and goals that the principal is otherwise unable to undertake (e.g., wildlife conservation on private lands) (Mitnick 1980) . Principals contractually delegate the provisioning of a good or service to agents through a variety of financial compensation mechanisms that motivate behavior and ultimately lead to goal attainment (Latacz-Lohmann and Van der Hamsvoort 1997) . In this paper, we use the principal-agent framework as a conceptual foundation from which to describe the current conservation paradigm and investigate the possibilities and implications of nontraditional actors in a new paradigm (we do not, however, attempt to use it to empirically testing principal-agent theory for its explanatory power in the context of conservation).
NPS in agricultural landscapes presents a complex manifestation of the principal-agent phenomenon. Figure 1 illustrates the principal-agent relationships that comprise the current conservation paradigm. Society, via elected representatives, provides governments and their agencies the authority and resources necessary to attain the goal of furnishing both adequate food supplies and environmental goods such as water quality. The government then enters into contractual relationships with agents-defined herein as farmers and landowners-via policies and programs designed to incentivize actions or behaviors that ensure the provision of both public and private goods. While the government (writ large) is typically construed as the principal and individual farmers as agents, this role conceptualization believes in the complexity of the relationship. Multiple entities can reasonably be construed as principals who have an interest in outcomes associated with on-farm conservation practices, including the federal government, state governments, non-profit entities (e.g., environmental conservation groups, commodity groups, agribusiness associations), and for-profit entities (e.g., agribusinesses). While these principals may share the broad goal of fostering conservation, their jurisdictional authority, institutional/ organizational limitations, primary motivations, and means of contracting with farmers do not always overlap, and may in fact work at cross-purposes. Moreover, many of these principals typically do not contract directly with farmers, but instead execute their goals through intermediaries who provide critical technical support, information, and/or costshare related to conservation practices (Lemos et al. 2012; Carr and Wilkinson 2005) . Intermediaries include both public entities-e.g., the Farm Services Agency (FSA), NRCS, Soil and Water Conservation Districts (SWCDs), and University Extension-as well as private entities-e.g., environmental nongovernmental organizations (NGOs) and hunting/fishing groups-whose missions align with the government's legislative and administrative policies directed at the provisioning of public goods.
Despite some noteworthy historical successes (e.g., retirement of highly erodible lands since the Dust Bowl era), the traditional principal-agent approach to delivering conservation outcomes in the US is challenged by three additional key factors. First, the geographic reach, frequency of on-farm contact, and influence of traditional conservation intermediaries has steadily diminished over time, due in part to flat or shrinking budgets and relatively high staff turnover for entities like Extension, SWCDs, and NRCS (Wintersteen et al. 1999; Samy et al. 2003; Wang 2014; Prokopy et al. 2015) . A recent study of US Corn Belt farmers, for example, found that despite reporting high levels of trust in traditional conservation agencies, 40% of respondents said that they have either no contact with Extension, or Extension has no influence over their farming decisions . In practice, these factors likely result in missed opportunities to build personal relationships with farmers and to target and influence farmers who manage land parcels that would provide some of the most significant conservation outcomes. Second, farmers' perceptions that federal conservation programs are unduly ruleoriented, inflexible, complex, and slow (e.g., to approve new applications) dissuades some farmers from enrolling altogether, even if they would be good candidates for conservation and would qualify for significant cost-share support (Stubbs 2007; Reimer and Prokopy 2014) . Finally, private intermediaries who have an interest in promoting conservation-e.g., environmental NGOs and hunting/fishing groups-are consistently ranked by farmers as among the least-trusted and least-influential sources of information about agricultural production and conservation (e.g., Mase et al. 2015; Prokopy et al. 2015) . The Role of CAs
The emergence of contemporary CAs in the US since the 1990s is largely due to a coordinated effort among vested parties-including the Department of Agriculture, Environmental Protection Agency, American Society of Agronomy (ASA), and the fertilizer and pesticide industriesto raise industry standards, mollify potential questions regarding conflicts of interest between industry and farmers, and to create a market for providing agricultural advice/ expertise and services (Wolf 1995) . In addition to the ASArun Certified Crop Adviser program that initially emerged from these efforts, the National Association of Independent Crop Consultants and the Certified Professional Crop Consultant-Independent both run programs for CAs who do not have any direct involvement with product sales to farmers (Wolf 1995) . This positions independent CAs as a natural intermediary not only between farmers and agricultural industries in production of private goods, but also to provide advice and services to farmers that couple the goals of the farmer with the goals of the government in the provision of public goods.
Given their relatively new role in agriculture, literature on CA-farmer relationships is relatively sparse compared to other social components of agricultural systems. Shah et al. (2015) surveyed nearly 200 certified CAs and 200 farmers in four mid-western US states-Iowa, Illinois, Ohio, and Wisconsin-and found that, on average, individual CAs work with 91 farmers through in-person meetings and their average farmer-client operates 590 acres. A study of Illinois farmers found that, as farm size increased, farmers were more likely to use CAs; over 40% of farmers operating farms larger than 1000 acres in size use CAs, while only 25% of farmers working on less than 500 acres use CAs (Norvell and Lattz 1999) .
Among the many sources of information on agronomic practices, CAs are among the most trusted by farmers for advice and information for their farm management decisions . Agricultural consultants, which include both certified CAs as well as fertilizer, equipment, and/or seed representatives, were the second-most reliable sources for guidance on water-use-efficiency practices in the water-limited High Plains region (Kromm and White 1991) . Similarly, Michigan corn growers said that CAs were the most-preferred sources of information for nitrogen application decisions intended to increase yields (Stuart et al. 2014) . In a survey of Midwestern corn producers, certified CAs trailed only farm chemical dealers, seed dealers, and family members as the most influential entities for making decisions about agricultural practices and strategies-an effect that becomes even more pronounced on larger farms ., However, farmers typically report that they trust Extension, NRCS, and SWCDs the most regarding information on conservation practices that affect soil and water quality. The trust in these individuals and institutions has been explained in part by the longevity of these institutions, their relative familiarity and visibility within the agricultural community, and the fact that natural resource conservation is directly within their purview (Rosenberg and Margerum 2008; Davenport et al. 2007 ). Questions remain, however, regarding whether farmers' trust in CAs for general agronomic advice will translate into greater trust in, and influence of, CAs as sources of conservation information.
CAs play an important role in facilitating the transfer of information pertaining to management decisions and innovative production practices. Prokopy et al. (2013) , for example, suggest that CAs serve as a potential conduit of advice of climate information to help farmers adjust operational decisions to seasonal forecasts. Likewise, Gal et al. (2011) assert that farmers are not routinely in a financial position to test, experiment, or adopt unproven practices, so they turn to CAs to provide additional analysis and evaluation of potential costs and benefits of new innovations prior to their implementation. Similarly, Lemos et al. (2014) found that CAs can serve as conduits of climate-related conservation information to farmers, but most likely only when working in supportive organizations and when that information does not interfere with the advisers' primary agronomic purpose. Perhaps most importantly, Singh et al. (in review) found that the degree to which farmers trust CAs and other information sources has a large and significant effect on the likelihood that those sources influence farmers' decision making, and that influence may vary depending on the type and time horizon (i.e., short-term, medium-term, and long-term) of the decision in question.
Others, though, have found that farmers may also discount certain CA advice in specific situations. Sheriff (2005) , for example, found that farmers disregard the recommendations of their adviser when both parties fundamentally disagreed over the best planning and projection model for the farm and expected crop yields. Furthermore, when fertilizer input costs were low, an over-application of nitrogen was seen by farmers as an economically rational decision and as quasi-crop insurance, despite CAs' recommendations to the contrary (Sheriff 2005; Osmond et al. 2015; Davidson et al. 2014) . Clearly, some of the CAs' agronomic advice is being disregarded by farmers, especially in the context of fertilizer application.
CAs as Potential Conservation Entrepreneurs
As the need for agricultural conservation increases, research has suggested that CAs occupy an advantageous niche within broader agricultural-information milieu, and may be uniquely positioned to act as critical conservation entrepreneurs by incorporating conservation advice into the services they currently provide to farmers. For the purposes of this research, we define a conservation entrepreneur as someone who acts as a sort of clearinghouse, matching conservation problems with conservation information and solutions. For example, Cerf et al. (2011: 17) have suggested that CAs may be able to transcend traditional characterizations as detached experts who merely deliver technical information or facilitate procedural best practices, and instead become change agents who embrace new opportunities that might "enable farmers to develop a new understanding of their unit of action (the ecosystem vs. the agrosystem)." Similarly, CAs may play a central role in disseminating to their farmer-clients information that has been passed along to CAs by the traditional university-ag extension services and related personnel (Davidson et al. 2014) . CAs can help facilitate the transition from an inputintensive agricultural logic to a conservation logic by providing new and different sources of information, by offering expanded measures of agronomic success such as the Wisconsin Soil Health Scorecard (Romig et al. 1996) , and by collaborating with new partners who can help chart new directions in sustainable agriculture that will improve water quality (Chantre and Cardona 2014) . As conservation entrepreneurs, CAs may be able to be an intermediary between governments and farmers by matching the goals and objectives of a farmer with programmatic opportunities provided by government and other institutions.
However, despite the aspirational appeal of CAs becoming conservation entrepreneurs, these theoretical suggestions remain speculative and empirically underexplored in the context of US agriculture and NPS pollution. This article begins to address these issues by empirically examining farmers' perceptions of CAs acting as conservation entrepreneurs-that is, becoming intermediaries and entering into the current US conservation paradigm. To understand some of the potential problems and opportunities associated with CAs becoming conservation entrepreneurs, we explore farmers' perceptions of a system in which CAs incorporate conservation information and recommendations into the production-oriented services they currently provide.
Methods Study Area & Background
The Saginaw Bay watershed, part of the Lake Huron basin, covers more than 22,500 km 2 and all or part of parts of 22 counties in the heart of Michigan's agricultural belt (Fig. 2) . More than 11,000 km of streams and rivers, as well as the US's largest stretch of freshwater coastal wetlands, support 90 species of fish, 138 endangered or threatened species, and drinking water for the watershed's 1.4 million residents (Saginaw Bay Watershed Initiative Network 2016). Despite these rich amenities, which support recreation and tourism, 45% of the watershed's land use is agricultural (MI Department of Agriculture 2016). Due to pollution impacts from industry and agriculture, the Saginaw Bay is federally listed as an Area of Concern (US EPA 2012). NPS pollution -principally in the form of excess phosphorus, nitrogen, and sedimentation-persists as a significant challenge in the watershed (Kerr et al. 2016a; Sowa et al. 2016) , and has become the focus of many conservation programs aimed at reducing the impacts of NPS (Fales et al. 2016; Kerr et al. 2016b) , including the Saginaw Bay Regional Conservation Partnership Program (RCPP). Funded through USDA, the RCPP provides cost-share monies to qualifying farmers to adopt specific conservation practices-i.e., cover crops, reduced tillage, and nutrient management plans (NMPs)-with the intent of improving regional surface water quality (USDA-NRCS 2016). This study was commissioned as part of a larger effort to evaluate the Saginaw Bay RCPP effort in which CAs were encouraged to recruit farmers to participate.
Survey
To evaluate farmers' perceptions of CAs in the Saginaw Bay watershed, we developed and delivered mail and web-based survey of farmers. In February 2016, surveys were distributed following a five-wave method (Dillman et al. 2008 ). The population of interest consisted of agricultural landowners in the Saginaw Bay watershed. A sampling frame was generated through a Freedom of Information request for contact information of individuals, businesses, and organizations in the state of Michigan that have received Farm Bill funding in the year 2014. The request generated 24,619 names and addresses of agricultural landowners in the state of Michigan. The addresses of landowners were geocoded to assess whether addresses resided within the Saginaw Bay watershed. Contacts who resided outside the watershed were removed, reducing the number of landowners to 5275 addresses. After removing duplicate names and addresses from the list, the number of contacts was reduced to 4242 landowners. We randomly selected a sample of 3000 landowners as participants for the final sample. An incentive in the form of a $2 bill was delivered to one-half of the sample along with the advance letter. A total of 1461 surveys were completed for a response rate of 49.7%. Of these, 892 (61%) identified themselves as owner-operators, with the rest identifying as non-operating landowners. Based on our robust response rate and a subsequent cluster analysis of respondents' addresses in ArcGIS, we believe our respondents are representative of the agricultural landowner population in the study area.
The survey included a total of 41 questions divided into five broad categories related to agriculture and conservation: (1) farmer demographic characteristics (e.g., age, education level, etc.); (2) farm characteristics (e.g., farm size, crops grown, land tenure, etc.); (3) attitudes towards water quality and conservation; (4) experience with and barriers to adopting 15 conservation practices; and (5) experience with and perceptions of CAs, including attitudes towards CAs acting as conservation entrepreneurs.
Variables most relevant to the research questions outlined in this paper, most of which come from this latter category, are summarized in Table 1 . Analyses were conducted in SPSS (version 24) and included the following: descriptive statistics for all variables; two-sample T-tests to investigate differences in mean levels of trust in sources of information about conservation between farmers who currently use a CA and those who do not; and chi-square tests to measure the association between use of a CA and farmers' experience with four conservation practices that are of particular interest in the Saginaw Bay generally and RCPP in particular (i.e., cover crops, reduced tillage, NMPs, and conservation plans).
Results

Farmer Demographics and Use of CAs
Of the 892 respondents who identified as owner-operators (hereafter referred to as "farmers"), 91.3% identified themselves as male, and 8.7% as female, with a mean age of 61.3 years (ranging from 27 to 96). On average, farmers have completed at least some college (i.e., more than a high school diploma, but less than a 2-year or 4-year degree), with 19.0% of having completed a 4-year college or postgraduate degree. The mean and median farm size among farmer respondents was 582 acres (236 ha) and 240 acres (97 ha), respectively. Approximately three in five (59.2%) farmers in the Saginaw Bay watershed currently use a CA, 33.8% do not use and have never used a CA, and the remaining 7.0% currently do not use a CA but have used one in the past. Among those who currently use a CA, 8.3% use an independent CA only, 16.0% use both an independent and retail-affiliated CA, and 75.5% work only with one or more retail-affiliated CAs. Use of a CA positively associated with the size of a producer's farm, negatively associated with a farmer's age, and is unassociated with their level of education. Based on this bias towards larger farms, approximately 85% of the cropland farmed by our respondents is influenced (to some degree) by a CA.
Trust in CAs
When surveyed about the extent to which they trust different sources of information about conservation practices, farmers rated independent CAs and retail CAs as the fifth and seventh most trustworthy, respectively, out of 17 total information sources. When responses from farmers who do not currently use a CA were excluded, however, independent and retail CAs were the third-most and fifth-most trusted entities, respectively, and were rated on average as moderately trusted sources of conservation information (Fig. 3) . Moreover, the small differences in mean levels of trust in SWCDs, NRCS, and retail and independent CAs were not statistically significant. Trust in independent CAs ranks third after producers' mean level of trust in the FSA and Michigan State University Extension, while trust in retail CAs follows all of those in addition to SWCDs and the NRCS. 
Influence of CAs
CAs provide a variety of services and information for producers, which vary in part based on their capabilities and expertise and the characteristics of any given farm operation. These services and information can have an influence on farm management decisions (Fig. 4) . According to respondents, CAs' advice on soil testing and crop disease is considered, on average, very influential. Information on pesticide/herbicide applications and fertilizer rate, timing, and placement was rated overall as somewhatto-very influential, while advice on the installation and maintenance of new/current conservation practices somewhat influential. This latter result would appear to suggest that CAs have relatively less influence in the domain of conservation (in general) compared to other farm management decisions and practices. However, almost all of the specific decisions/practices reflected in Fig. 4 are considered to be either direct or indirect conservation practices, with considerable implications for soil and water conservation outcomes. Soil testing and fertilizer rate, type, 
Preferences and Attitudes toward CAs
Overall, farmers expressed positive attitudes towards CAs, and an openness towards the idea of CAs delivering conservation information and recommendations. Respondents largely reported that they follow their CAs' recommended rates for phosphorous applications, and that it is important that their CA be certified (Fig. 5) . A majority trust their CA with most of their farm management decisions, including recommendations on conservation practices (when they are offered). Considerably more farmers agreed than disagreed with statements "I trust my CA to make conservation recommendations," "I'd like my CA to provide farm and field-specific conservation advice," and "I think CAs will have needed information and answers about conservation practices." However, a large share of respondents-more than 50%-answered "neither agree nor disagree" to each of these items, as well as to questions that assessed preferences for having CAs help farmers apply to Farm Bill conservation programs, and those that queried farmers' willingness to pay CAs for this service.
Regardless of their openness to receiving conservation recommendations from their CAs, farmers were generally unwilling to pay for this service. The vast majority (71%) of respondents indicated they would not be willing to pay for these services, while 14.2% said they would be willing to pay $0.25/acre. 5.5 and 5.9%, respectively, were willing to pay $0.50/acre and $1.00/acre, while the remaining 3.4% said they would be willing to pay $2/acre or more for help in applying to these programs. Some of this unwillingness to pay can likely be explained by loss aversion (c.f. Benartzi and Thaler 1993) -that is, the tendency for farmers to prefer avoiding a known loss (i.e., paying CAs) than acquiring a potential gain (qualifying for federal cost-share money). Moreover, both interviewees and survey takers were largely unaware of the Saginaw Bay RCPP program, including its reliance on CAs to help farmers enroll in Farm Bill conservation programs. Additionally, farmers' willingness to pay CAs for farm-specific and field-specific conservation advice/recommendations unrelated to Farm Bill programs was not included in the survey and thus remains unknown. Interestingly, the amount that farmers were willing to pay was not statistically associated with their willingness to try cover crops, reduced tillage, NMPs, or develop a conservation plan, and only very weakly associated with their experience using other conservation practices (e.g., treatment of wetlands, grade stabilization structures, and variable-rate applications of phosphorus and gypsum). 
CAs and Conservation Practices
CAs appear to play a significant role in facilitating some conservation practices. For example, strong, positive associations were found between whether or not a farmer currently uses a CA, and farmers' level of experience with variable-rate phosphorus applications (χ 2 [3] = 154.9, p = .000), regular soil testing (χ 2 [3] = 160.4, p = .000), and gypsum applications (χ 2 [3] = 131.4, p = .000). Similarly, positive, though less-strong, relationships were observed between farmers' use of a CA and farmers' reported experience with drainage water management (χ 2 [3] = 59.2, p = .000), grassed waterways (χ 2 [3] = 58.0, p = .000), and grade stabilization structures (χ 2 [3] = 30.6, p = .000). For practices like these, which either tend to be newer or require more technical guidance to implement, farmers likely rely on and benefit from CAs' expertise. Perhaps unsurprisingly, the largest effects were observed for practices that are associated with products and/or services that CAs typically sell-e.g., NMPs, cover crop seeds, soil testing, variablerate technology, and gypsum-compared to practices like grassed waterways or reduced tillage that do not readily have a saleable product or service associated with them. Likewise, moderate, positive associations were found between whether or not a farmer currently uses a CA and his/her willingness to try cover crops (χ 2 [3] = 103.4, p = .000), try reduced tillage (χ 2 [3] = 71.7, p = .000), use a NMP (χ 2 [3] = 174.1, p = .000), and develop a conservation plan (χ 2 [3] = 11.7, p = .003) (Fig. 6) .
Discussion
Given the inability of the current US agricultural conservation paradigm to deliver socio-ecological outcomes commensurate with contemporary NPS pollution challenges, calls continue to grow for more strategic approaches that might achieve greater voluntary uptake of conservation practices (Fales et al. 2016) . Farmers' social and knowledge networks are increasingly recognized as critical to farmers' decision contexts, and as potentially pivotal loci for increasing the effectiveness of persuasive behavior-change messages, such as those concerning conservation (Blackstock et al. 2010; Prokopy et al. 2008; Knowler and Fig. 6 Number of farmers who say they are willing to a try cover crops, b try reduced tillage, c use a nutrient management plan, and d develop a conservation plan, by whether or not a farmer currently uses a CA Bradshaw 2007). CAs have consistently been shown to be among the most trusted and influential entities in Midwestern US farmers' social and knowledge networks, but have not historically been considered as intermediaries in the principal-agent arrangement that has defined the traditional agricultural conservation paradigm. For these reasons, we were interested in investigating farmers' perspectives on CAs acting as conservation entrepreneurs alongside traditional intermediaries (e.g., NRCS, Extension, or SWCDs) and facilitating an exchange of farm-level and field-level knowledge about conservation. Understanding farmers' perceptions of CAs assuming this entrepreneurial role, we argue, is a necessary precursor to assessing how that role may be structured in the agricultural sector's already-complex informational and financial milieu. Our results suggest that CAs have the potential to impact the vast majority of agricultural landscape in the Saginaw Bay watershed, given that they currently advise farmers who manage~85% of the basin's cropland. Consistent with prior research demonstrating that CAs are highly trusted by farmers for general farm management decisions (e.g., Blackstock et al. 2010; Mase et al. 2015) , our results indicate that farmers perceive CAs as credible sources for information about conservation practices. Both independent and retail-affiliated CAs were rated by farmers (who currently use a CA) as equally trustworthy as two traditional conservation intermediaries (NRCS and SWCDs) and as slightly more trustworthy than the statewide Farm Bureau and other farmers/landowners.
Likewise, farmers indicated that CAs' advice is very influential on a range of specific farm-management practices and decisions (e.g., soil testing and fertilizer/herbicide/ pesticide use) that greatly affect soil and water conservation outcomes. CAs' advice about the installation/maintenance of new/current conservation practices writ large; however, was rated as relatively less influential (i.e., somewhat influential, on average). We speculate that this apparent contradiction arises from the likelihood that farmers categorize these management practices as production-oriented practices first and as conservation practices second. In this scenario, effective nutrient management, for example, would be practiced principally for its cost-saving and efficiency benefits, and secondarily for its off-farm (e.g., downstream aquatic) benefits. This speculation is consistent with dual interest theory, which has demonstrated that many farmers make decision and act under multiple (sometimescompeting) motivations and value frameworks (Chouinard et al. 2008; Thompson et al. 2015) . Similarly, we speculate that respondents considered "installation/maintenance of new/current conservation practices" to refer to more traditional conservation practices (e.g., land retirement) or the installation of structural practices (e.g., treatment wetlands) that would have to be implemented with guidance and/or approval of public conservation agencies (e.g., NRCS or SWCDs) rather than a CA. Regardless, these results suggest that farmers may currently find CAs' conservation advice to be more influential when it targets a practice or decision that is perceived to have at least some production-oriented benefits, as this likely squares with farmers' historical expectation of CAs' production-oriented role. More research is warranted to understand how open and interested farmers are to receiving information and recommendations from CAs about these more traditional or structural conservation practices, and how influential this advice would be on farmers' decision-making. We suggest that future investigations in this vein measure farmers' perceptions of credibility and influence on specific rather than broad categories of management decisions and practices (e.g., installation of riparian buffers vs. installation of new/current conservation practices), as this may provide a more accurate understanding of where along the production-conservation continuum CAs' advice will have the greatest impact.
In addition to perceived trust and influence of CAs, farmers tended to express positive attitudes towards CAs in general, and towards CAs taking on a more conservationoriented role. More respondents agreed than disagreed with attitudinal statements about CAs' capacity to deliver conservation information/recommendations, and those measuring farmers' preferences for CAs providing farm-specific and field-specific conservation advice. However, only a small minority of respondents agreed that they were willing to pay their CA for conservation-related services. Moreover, 40-50% of respondents chose "neither agree nor disagree" for almost all of these attitudinal measures. This suggests that either farmers have not yet fully formed opinions about CAs assuming a more conservation-oriented role, or that sufficient uncertainty persists among farmers about how CAs will be incentivized for performing this role, thereby leading to the observed attitudinal ambiguity.
Like Norvell and Lattz's (1999) statewide survey of Illinois farmers, we observed a positive association between farm size and use of a CA, but found a much higher proportion of our respondents reported using CAs (59% compared to the Illinois study's 33%). While this greater overall use of CAs may be explained in part by slightly different sample frames and/or different study areas, overall trends in the agricultural industry in the last two decades-e.g., increasing farm size and technological complexity-point to a diminishing role for entities like Extension and a concomitantly increasing reliance on specialized experts like CAs (Wang 2014) . If the latter is indeed the case, our results suggest that CAs could potentially be effective intermediaries who, as conservation entrepreneurs, complement the function and expand the impact of existing conservation intermediaries (e.g., NRCS, SWCDs) and ultimately increase farmers' adoption of conservation practices. For example, CAs could act as an initial clearinghouse and point of contact between farmers and conservation program intermediaries (e.g., NRCS, environmental NGOs). By matching information from farmers with knowledge of governmental and non-governmental conservation programs, CAs could align the management goals of farmers (e.g., increasing soil organic matter) with conservation practices (e.g., cover crops) that fulfill the conservation goals and funding opportunities of existing programs. In addition, CAs could streamline the application process associated with federally funded conservation programs. While farmers typically are required to submit lengthy paperwork about their farms' operational characteristics and management practices before finding out whether they will qualify for some conservation programs (particularly those associated with the Farm Bill), CAs could use their knowledge of farms' operations to effectively screen them for suitability and potential eligibility for these programs before farmers attempt to enroll. If the barriers to entry into federal programs are perceived by a farmer to be too high, the CA could direct that farmer to similar, less restrictive programs sponsored by non-governmental entities. Finally, their access to extensive client networks, along with their knowledge of individual farmers' conservation attitudes and operational motivations, puts CAs in the position to strategically extend the reach of existing conservation efforts. In sum, CAs can leverage their knowledge of both individual farm characteristics as well as the broader conservation program landscape to advance the respective goals of all parties involved in the principal-agent relationship.
Conclusion
Although a growing body of evidence points to the importance of CAs in farmers' knowledge networks and their influence on farmers' general agronomic decision-making, less is known about whether or not this trust can translate into CAs acting as conduits of information on agricultural conservation practices. We used survey data from farmers in the central Great Lakes region to further our understanding of the barriers and opportunities associated with CAs assuming the role of conservation entrepreneurs. Our findings indicate that Saginaw Bay watershed farmers perceive CAs as generally credible sources of conservation information, and as similarly trustworthy relative to more traditional conservation intermediaries (e.g., NRCS, SWCDs, and Extension). We also found that farmers rated CAs as very influential on production practices (e.g., soil testing and fertilizer/herbicide/pesticide use) that have large implications for conservation outcomes, and as somewhat influential on the installation and maintenance of general conservation practices. Farmers generally expressed positive attitudes towards CAs and their potential role in delivering farmspecific and field-specific conservation information and recommendations. Finally, our findings indicate that although farmers are open to receiving conservation advice from CAs, few are willing to pay CAs for assuming this role.
Taken cumulatively, these results raise several questions and considerations related to the design and implementation of US agricultural conservation policy/programs and research. First, CAs' level of perceived credibility for conservation information and influence over farmers' production practices suggests that CAs ought to be more formally included in conservation initiatives. Efforts to better align the recommendations that CAs give to farmers about nutrient management, soil testing/health, and pesticide/herbicide applications, with those consistent with desired conservation outcomes, could provide farmers with a more coherent management and conservation message, and result in potential NPS pollution reductions. Second, if policies and programs decide to include CAs as conservation entrepreneurs who work in tandem with more traditional conservation intermediaries, significant efforts must be undertaken to clarify what this role would entail, and it would be incentivized. For example, would CAs' role complement or subsume that of traditional intermediaries? Relatedly, how, if at all, would CAs be compensated (e.g., as technical service providers) for their conservation services? Third, additional research is needed to understand how CAs' influence varies with respect to specific practices that are principally perceived by farmers as productionoriented (but also provide critical conservation benefits) vs. specific practices that are principally perceived as conservation-oriented (but that have implications for production). Finally, and perhaps most crucially, both policies/ programs and future agricultural conservation research must investigate CAs' perceptions of and willingness to assume the role of conservation entrepreneurs. Addressing these considerations and questions could provide critical insights and opportunities for building a more strategic and effective conservation paradigm.
